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@ Electricity Magazine Corporation, as a name, has the jingle of something more pretentious 
than itis. We use it, first, because it is something that belongs to us, and second, because 
itis a convenient thing to use. There is nothing the matter with the corporation —” it owes 
nobody nothing.” Itisn’t seeking credit. Its stock book is worth more than its bank book, 
because the stock book cost real money and the bank book was furnished free by the bank. 
Any one who cares to see the stock book is welcome, but our modesty precludes the same 
privilege with the bank book! 


@ But we elect to use the name of the high-sounding organization for the first named reason 
it’s our prerogative. 


@Telephone Engineer is presented without any blare of trumpets. It is the culmination ot 
an idea that has been entertained by one of its editors for the past seven years. During this 
period he has been identified with all the telephone publications worth while. (Apology is 
due to those publishers who might take exception to our use of “worth while.” 


@ This idea contemplates a class paper as beinga common carrier. That advertising properly 
intended for aclass paper should be accepted by the publisher of that class paper. The right 
to sell is reserved on the same presumption that a manufacturer or dealer claims such right. 


@ This publication will ignore the mooted *‘ dead-line’’ that has been the bane of one of the 
greatest industries of modern times. The manufacturers of telephone equipment are upon a 
competitive basis. They will survive or fail as they recognize or ignore that point. 
They buy raw materials upon a competitive basis; they manufacture product on a competitive 
basis; they sell on a competitive basis. Their salesmen clash in the field. There is wo 
probability of combination——no hard and fast rule that is likely to change the condition. 


@ The future of the business requires something more than selfish bias. If our contention is 
wrong, it will be our loss—not yours—and we may be foolish enough after awhile to start a 
railroad magazine and in its conduct boost the whole railroad game, always to the exclusion 
of the Harriman system. 


@ Telephone Engineer will be very much better as it grows older, although we are rather 
proud of this first issue. Considering its extreme youth and the hardship of its making with 
the foundation of a bare room a month ago, we call it good. 

@ And in passing should you want to say something on this page next month, you may; but 
it will cost $75.00 in new depressed gold coin that you can see by goingtothe bank. Our 
proposition is a business one. We will try to convince you of that as we go along. 
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HE transmitter and receiver shown below are known to every telephone 
user from the Atlantic to the Pacific and from the Lakes to the Gulf; 
they are Western Electric telephone instruments and by means of them 

the most important business of the country is transacted. 


Some Reasons Why 


Our Valuable and Extensive Experience in the 
telephone manufacturing field, covering a continuous period of 


thirty-one vears. 


The Advantages Accruing from the Enormous 
Output of factories, which is greater than the combined outpu’ 


of all other manufacturers of telephone apparatus. 


Our Carefully Trained Staff of Engineers, designers 
and mechanics are constantly producing new telephone apparatus 
and supplies, improving the old and developing to the highest 


stage of perfection the goods marketed 


A Large and Complete Stock of standard transmitters 
and receivers and of other telephone instruments and supplies 
is carried in saleshouses located in eighteen of the principal 
cities of the United States, which affords our customers an 
opportunity to enjoy the benefits derived from prompt filling 


of orders of any size, together with a saving in transportation 





expenses, 


WESTERN ELECTRIC 


COMPANY 








EASTERN CENTRAL WESTERN PACIFIC 

New York Chicago Manufacturers and Suppliers of all Ap- Saint Louis ae ae 
ae Indianapolis paratus and Equipment used in the Con- —wonmnedpaae Los Angeles 
Pittsburg Cincinnati struction, Operation and Maintenance Dallas Seattle 
Atlanta Minneapolis of Telephone and Telegraph Plants Omaha Salt Lake City 


Northern Electric and Manufacturing Co., Ltd., Montreal and Winnipeg 
Write Our Nearest House for Bulletin No. 4341 
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We have been deliberate in adopting a course which has 
proven sound in all trade publications representing other 
industries. We know the condition of the telephone busi- 
ness as it has existed and we have well defined ideas con- 
cerning the chief causes which affect it at present. 

TELEPHONE ENGINEER will be subservient to no 
single interest to the detriment of any other. It will 
be an independent publication with a little ‘i’ and we 
hazard the opinion thac you have a well defined notion 
as to that meaning. If you haven't, watch us. If you’re 
anxious, ask us, but don’t forget to send along the price 
of a year’s subscription. 

COMPETITION IN THE BUSINESS. 

HE American Telephone and Telegraph Company is 

opposed to competition in the telephone business. It 
holds stock predominance in practically every sub-licensee 
Bell company. When it can buy the controlling interest 
in a well managed, substantial independent operating 
company, it does it. All of this shows monopolistic ten 
dency. 

The independent telephone companies of the United 
States are opposed to competition in the telephone busi- 
ness. They would be glad to control the stock of the 
\merican Telephone and Telegraph Company. When an 
independent company can secure all of the business in 
any community, it is satisfied. This also shows a monopo 
listic tendency. It is also an exemplification of human 
nature. 

TELEPHONE ENGINEER believes in competition in the 
telephone business. It believes in a choice. When we 
talk to Milwaukee we want a preference. When we go 
up there for our pretzels, we can choose between a lot 
of railroads, steamships, trolleys and things. When we 
talk, there is only one way. The element of service and 
civic regulations does not satisfy. We want a choice 
That’s the best reason we know for competition and it 
also carries another large element of human nature 
with it 

But there are other reasons which may be consid 
ered more vital. Time has taught us that telephones 
have been multiplied under telephone competition ; rates 
have been reduced; service has been improved; invention 
has been encouraged; villages have been supplied witl 
farms have been connected; toll lines have beet 
isolated places have been brought out into the 


service ; 
extended ; 
open. 

Competition has never been known to divide a 
isfactory service already existant; it has never beet 
known to increase the cost of service in equal ratio wit! 
ity, and its has wasted very little that the future will 

The life of any business depends upon competition 
regardless of whether it is waged between a powerful 
corporation on the one hand and a multiplicity of smaller 
concerns on the other hand. 

This is a country of free speech. The telephone is 
device to transmit speech. Its ramifications should ex 
tend to the remotest corners of the earth to enable men 
The function of the telephone is lin 


itless ; its development mediocre. 


» converse freely 
\ country cannot be wholly free if speech is to bi 
icted by a monopolized contrivance of mankind. 

There is nothing new in the anomaly of the telephone 


operating business, which proves that the greater the re 
quired service, the higher is the cost of production. It is 


contrary to nearly every other kind of business, but the 


truth is emphasized in all communities where the service 
is monopolized by either the Bell or independent oper- 
ator. 

There is too much misinformation concerning the 
subject of dual service. The telephone user never needs 
all the subscribers to a single system after it has devel 
oped beyond the first few instruments, but the extension 
of that system makes it more and more valuable to ever) 
subscriber. The alleged burden of a second system affects 
less than 15 per cent of the list and statistics show that a 
large portion of this class would require two telephones 
if confined to the restrictions of a single system. 

No better example can be cited than is offered at 


Columbus, Ohio, where the first operating company was 
serving 1,900 telephones prior to the advent of the sec 
ond system. The business rate was $96.00 per vear. Thi 


second system adopted a $40.00 rate for business service 
The first company reduced its rate to $54.00, which ef 
fected a saving of $2 a vear to the subscriber who re 
quired both services 

Competition has increased the number of subscribet 
to the first system from 1,900 to approximately 11,000 


In the meantime the second system has developed an equal 


f ‘ - 7 9 teal 1, 
number of patrons. Columbus has 22,000 telephones as 
result of dual service The manufacturer has had 
hs ; : : 
pronht on 2U,000 instruments as a direct resuit of compe 
- T4 . " ” . ; ] +1 + +1 . 
tition | can be taken ror granter a ne service 
better today than it was before the advent of the secon 
systen 
N othit 2 18 quite s sle e I tl 
; . 
telephone is a natural monopol 
t y r ‘ y 
j \ } R HA TS ) 
HI] contention that the telephone ind 5 so stable 
Pt ] aft . ] . ~ anrent en . 17 . 
as to be little affected by financial tides is well borne 
out in the records of the past vear True, the man- 
ufacturers of telephonic apparatus may have experien 
ene ] “a --)] } 4 ‘ } 
hnhucn of the generai Dusiness stagi ne 
as a rule has been content to hol 
comparatively little atte pt t na ( J 
I I vork Phat the operators nay s 1 ¢ £ 
the ¢ practically without f ® 
busines evident, and almost without exception thi 
_ 1 1, " ] ‘ al 1 , ‘ 
nanufacturers have weathered the stor: V1 nu 19 
; Re ; 
inconvenienc Now that the deferred projects for 
opment and improvement are becoming liv sues, and 
| ° . 2 
the ( Ss organizations tf ( ring 
inactivity are preparing to give concrete expr 
their plans, the vise manufacturer is arrang? a 
the earl release of a_ tremend purchasing p 
packed b the demands oft restored business “once l 
3 : 
In the meantime necessity has in many cases fore 
schemes of reorganization and systematization an 
7 : -< ~ e 7 in 
planning of new and aggressive campaigns for business 
which « t but be beneficial to the 
- ; 
ent of the industry In some localities where ¢ 
" 
tive cit S were ctre 1 the V¢ 1 HAT) } 
ed to the lure combinatio1 ) 
the monopoly will be short-lived Phe i} 
11 have become educated to the advantag ot the 
dual svstem, and there are plenty f enterprising men 
1 1 ] PP at ; ; T ] \ 
ready to take advantage of the opportu vhich always 
- ; . » ] ] 1 ‘ ’ 
exists in a territorv served bv a single svste Esp 
cially is this true of places which have Ss 
tages through combination 
The business depressio1 IS also laTet iccountabDi 


the adoption of the clearing house plan 
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The Recent Independent Convention 


By John R. Marshall 


HE twelfth annual convention of the International 
Independent Telephone Association was held at the 
Auditorium Hotel, Chicago, December 1, 2 and 3. 

\n attendance of several hundred representatives of inde- 
pendent companies of the United States and Canada was 
expected, and the registration committee was early en- 
abled to confirm this estimate. 

The first actual session was called to order in the 
banquet hall of the hotel on the morning of the first by 
Acting President P. C. Holdoegel, of Rockwell City, 
lowa. The invocation by the Reverend Frank G. Smith, 
of Chicago, was followed by an address in which the 
welcome of the city of Chicago was extended to the in- 
dependent telephone men by George M. Bagby, assistant 
corporation counsel of the city administration, acting for 
Mayor Busse, who was unable to be present. Response 
was made by H. D. Critchfield, president of the Wiscon- 
sin Telephone Association, taking the place of Dwight E. 
Sapp, of Mt. Vernon, Ohio, who was unable to fill the 
place accorded him on the program. Mr. Critchfield in 
no uncertain terms urged upon the city of Chicago con- 
sideration of telephone connection with the large number 
of independent telephone subscribers in the state and 
vicinity. Joseph B. Ware, of Grand Rapids, Mich., the 
secretary of the association, made a lengthy and detailed 
address, and included a comprehensive history of the in- 
dependent movement during the past year. 

The afternoon session was in the nature of a tech- 
nical and practical conference. This was a departure 
from the usual custom, inasmuch as the papers read and 
the discussions treated of practical and engineering prob- 
lems rather than of the financial problems of independent 
telephone companies. Representatives from all parts of 
the United States participated in the discussion, and made 
recommendations of plans and economical methods to be 
followed in the maintenance of telephone plants. The 
technical meetings were in charge of Gansey R. Johnson, 
of Columbus, Ohio. 

The first paper was presented by Roy Owens, of 
Columbus, Ohio, on “The Telephone Engineer in His 
Relation to the Telephone Business.” This paper stated 
that the three divisions of telephone engineering are 
planning, constructing and maintaining, and that it is not 
uncommon to hear engineers say that they wish to de- 
vote themselves to construction and not to maintenance. 
Some of these are apparently indifferent to the planning. 
The planning is the really vital part of a telephone engi- 
neer’s duty. One reason why more plants have not shown 
the result of poor design is that the demand for tele- 
phone service in years past has tended to outrun the 
capacity of the plants, so that even a poorly laid out cable 
system has found practically all of its cable pairs called 
for. As time goes by, however, and subscribers are 
more difficult to procure, the need of more care in the lay- 
ing out of the plant will become manifest. 

The cable distribution is the most costly part of an 
engineer's work. <A local telephone company may stand 
or fall with its degree of success in getting cable into 
those parts of its exchange district where cable will be in 
demand. The multiple-cable distribution methods some- 
what widen the narrower limits within which cable dis- 


tribution is flexible. The subway and pole lines must be 
so far complete that there is little demand for their flexi- 
bility. The switchboard terminals and the subscribers’ 
lines and instruments have a large degree of flexibility. 

Care should be taken to have the most economical 
balance between the outside capacity and the switchboard 
capacity, which means that the former should be some- 
what more than the latter. 

J. H. Ainsworth, general manager of the Home Tele- 
phone Company, Dayton, Ohio, discussed “Some Econ- 
omies in Handling Maintenance Men.” His company has 
introduced a feature of requiring the repair men to report 
upon a printed slip whether repairs made are of a perma- 
nent or temporary character, as it is not always possible 
for a single workman to effect repairs of a permanent 
nature. If the latter is the case, the repairman is in- 
structed to report so, but after the trouble is permanently 
remedied each man is held to strict account for recurring 
troubles in his district. 

A brief paper read by G. E. Bickley, of Waterloo, 
Iowa, was entitled “Maintenance Economies.” Any rea 
sonable expenditure made to conserve the operation of 
the equipment, material or apparatus of a telephone sys- 
tem, is an economy, the author said. He also indicated a 
plan report by postcard of line inspections made in the 
course of other business, and advised the special inspec- 
tion of the right-of-way, locating possible prospective 
troubles by chart. 

The paper of J. P. Boylan, of the Home Telephone 
Company, Detroit, Mich., on “Handling Trouble,” was 
read by B. H. Brooks, chief engineer of the company. 
Careful tests by operators were advised to forestall the 
subscriber in the discovery of trouble, and a card systen 
of filing these records was described. In mentioning the 
difficulty experienced in ringing out on a short-circuited 
line, the writer described a relay designed to be placed in 
the generator lead to the position. This relay has an in- 
ductive winding shunted by non-inductive resistance. The 
latter path may be opened by the armature drawing up 
when an extra amount of current traverses the relay 
winding. Normally the combined resistances offer low 
impedance except when the heavy short-circuit current 
actuates the armature, leaving only the inductive winding 
in circuit, and lighting a pilot lamp in front of the op- 
erator. 

Frank F. Fowle, consulting engineer, read an inter- 
esting paper on “The Economical Development of Toll 
Territory,” the purpose of which, as the title suggests, 
was a consideration of the principal factors in building 
up and developing a toll plant on a dividend-paying basis 
There are naturally two divisions of the subject, namely, 
the projection of an entirely new plant in undeveloped 
territory and the development of a plant already in exist- 
ence: but the latter division of the subject grows out of 
the first, and undeveloped territory will be assumed as 
the starting point. Were there no previous experience 
in the toll business to furnish guidance in laying out a 
new plant in undeveloped territory it would be necessary 
to proceed with the utmost caution; in fact, the whole 
development would necessarily be experimental and 
would involve a large financial risk. 
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It is found that the public demand for toll service 
occurs m-such ways that certain laws may be formulated 
which will express mathematically or graphically the 
volume of message traffic which will occur on the average 
under any given or known set of conditions. The design 
of a toll system divides itself naturally, therefore, into 
two parts, first the predetermination of the traffic, and 
second the layout of a plant which will provide the neces- 
sary facilities in the most economical manner; under 
the system of rates charged or to be charged it becomes 
apparent at once what portions of the proposed plant 
will be profitable at the outset, or, if the rates are not set- 
tled in advance, an estimate may be made of the plant 
charges and the operating costs to handle the traffic, as 
predetermined, upon which may be based a system of 
rates which will insure dividends from the outset. 

Mr. Fowle had made a special study of the traffic 
between different cities and towns, based on their popu- 
lation and the distance between them, under a fixed rate. 
lt was found that the traffic volume in total messages per 
month in both directions between any two zones is well 
represented by the formula: 


T—.00022 
D- 


where T is the total messages per month in both direc- 
tions, P, is the population of either zone, P, is the popu 
lation of the other zone and D* is the difference between 
the zone centers, in miles. The range of distances and 
population in the instances upon which the calculations 
for the constant were based was very large; no account 
was taken of the telephone development in the zones used 
for calculation, but it varied from perhaps 1 per cent, 
up to 11 or 12 per cent with an average of 6 to 7 per cent. 

Mr. Fowle also indicated other formulae for the 
letermination of toll rates, revenue per message, etc., 
and contributed a quantity of valuable cost and physical 
data. In connection he exhibited a number of interesting 
long-distance plant load curves showing the distribution 
of calls throughout the week, the effect of a night half 
rate on the service for different days, the relation between 
speed of service and circuit loads, etc. 

Mr. Fowle was asked to explain the action of load 
ing coils on a telephone line. In his reply he commented 
upon the general fallacy that these coils introduce a con 
dition of resonance into the circuit. On open construc- 
ion the loading coils are usually placed at the transposi 
tion points, about eight miles apart. On cables the dis 
tance varies from three-quarters of a mile to one and 
yne-half miles. In some cases their interposition has the 
ffect of increasing the transmission four or five times, 
uit the improvement decreases with the larger conduc 


George K. Gann, Lincoln, Neb., read a paper o1 
“Handling Long-Distance Traffic,” describing the tw 
recording methods most generally used and applicabl 
to either large or small offices. These he termed thx 
lirect ring-down method and the order wire method 
The direct ring-down method requires trunks from the 
‘A” boards in the local offices, terminating at the re 


ording board in signals and jacks. These should be 
ultiplied in each position or section in offices where 
there are two or mor The method of operation is as 
. Che subscribet removes the receiver from the 

i he signal on the “A” or local board. 


he “A” operator takes one of the cords of an 
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idle pair, plugs into the answering jack of the subscriber's 
line, and answers “number.” 

3. The subscriber asks for “long distance.” 

4. The “A” operator takes the other cord of the 
pair, tests and plugs into a jack of.an idle trunk to the 
recording board and rings, thus lighting a signal on the 
same trunk at the recording board. 

5. The recording operator takes one of the cor 
an idle pair, plugs into the jack of the trunk on which the 
signal has been received and answers, “long distance.” 


She then secures and records the subscriber’s call on a 
ticket and has it sent or carried to the proper line op 
erator. 

The order wire recording method differs fr the 


first in that the trunks to the recording board appear 
only in the “A” and “B” boards of the principal local 
exchange. Other local exchanges must secure conne: 
tion with the recording operator by cutting in on the 
regular order wire to the principal office “B” board and 


asking for “long distance.” The “B” operator makes 
a trunk assignment in the usual way, establishing 
nection with a trunk to the recording board. 

The sessions of the convention were continued dur- 
ing Wednesday and Thursday. On Wednesda ey 
the annual association banquet was held. 

The election of officers took place the after n of 
the third and resulted in the following appointments: E 
H. Moulton, president; P. C. Holdoegel, first vice-presi- 
dent; E. B. Fisher, second vice-president; J. I’. Demers, 
third vice-president; W. J. Uhl, fourth vice-president ; 
Manford Savage, treasurer: A. ( Davis, 

Executive committee, to serve one year: A. | oqua, 


\rkansas; J. W. Barnes, West Virginia: M. L. Golla 
lay, Missouri: I. H. Griswold, New York: E. E. Ya» 
v, Illinois lo serve two years, F. D..H 

sylvania: F. G. Hoge, Kentucky: W. H. Nelsor 

] Demers. Canada: H. D. Critcl field. Wisco 


serve thre ears | | ¢ ] ()] \ — 
ive, Illinois: J. H. Shoe ker, Iowa: C. S 
diana: E. B. Fisher, Michigar 

The following exhibitors oc ( ( 
suites with exposition of their products 

\merican Electric lelephone Compa C 
\utomatic Electric Company, Chicago : Centul Pel 
phone Construction Company, Buffalo; Chicago Tel 
phone Supply Company, Elkhart, Ind.; Cracraft-] 
Electric Company, Genoa, III H. E. Cobb, Cl 
Frank B. Cook, Chicago: Corwin Telephon 
turing Company, Chicago; S. H. Couch C 
ton: Dean Electric Company, Elyria, Ohi Duplex 
Metals Company, New York; Electric Appliar ( 
pany, Chicago: Fibre Conduit Company, New York: 
Fox-Borden Manufacturing Company, New York: H.S 
Green, Battery Company: Holtzer-Cabot Electric | 
pany, Brookline, Mass.; Illinois Electric Company, Chi- 
cago: Indiana Steel & Wire Company, Muncie, Ind.: 
Manhattan Electrical Supply Company, Chicag: Miller 
\nchor Company, Norwolk, Ohio: Monarch Telephone 
Manufacturing Company, Chicago; Natie 1 Carb 
Company. Cleveland: North Electric Company. Cleve 
land; Ohio Brass Company, Mansfield, Ohi \"\ 
Pardee, Chicago; Pierce Specialty Compa Elkhart, 
Ind.; Homer Roberts Telephone Company, Chicago: 
St. Louis Malleable Casting Company, St. Louis: Stet 
ling Electric Company, Lafayette, Ind.; Stromberg-Carl 

' Rochester, } 


son Telephone Manufacturing Company. 


\ Swedish-American Telephone ( 


~ 
T)l 
t 
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Restoration of the Paris Exchange 


By Willis G. Brandon 
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were realized. It was soon learned that no manufacturer 
on that side of the sea would dare enter into such a 
gigantic undertaking with a time limit less than a matter 
of months. This was altogether too long to wait, and 
the officials were about to give up in despair. It began 
to dawn on them that a large exchange seldom had to 
be built under such a pressure. Under normal conditions 
when an operating company perceived that its business 
vas increasing to such an extent that another exchange 
would soon be necessary to carry the work efficiently, 
it would lay its plans and make arrangements deliber- 
itely, stating its very exacting requirements to the manu- 
facturing companies; emphasizing all the while that the 
most particular item was good design, quality of mate- 
rial and workmanship, and at the same time a reasonable 
lelivery. The order for the switchboard would probably 
be placed six months before delivery was actually wanted. 
But now the conditions were quite different: time was 
the all important element to be considered. The com- 
pany would accept the standard type of apparatus pro- 
viding it could get it soon enough. The fire had caused 
it a severe loss, but that was not to be compared with 
the loss it would sustain for each day’s delay in restor- 
ing service to its customers. As a last resort the manage- 
ment went to the Paris branch house of a large American 
firm with a feeling that possibly the American factory 
was large enough to overcome the great distance the 
goods would have to be shipped by its enormous manu- 
facturing facilities. 

The assumption was correct. The American firm 
had on hand two emergency outfits, each large enough 
for an exchange of 9,600 subscribers, which were always 
carried for just such exigencies, one in New York and 
one in Chicago. Its enormous amount of business 
enabled it to carry this $100,000 investment in idle equip- 
ment for emergency purposes, which no other but an 
\merican manufacturer would think of doing. 

The Paris branch of the American house offered to 
have this emergency outfit shipped by the very first 
steamer leaving New York; but the telephone company 
decided that it would not pay to install such a large outfit 
only temporarily. 

Negotiations were immediately entered into for the 
permanent installation. The Paris branch took the jat- 
ter up with the New York export department; and here 
we see that first cablegram. After telegraphing the Chi- 
cago factory for definite information, New York cabled 
Paris: ‘Can ship 10,000 line equipment, if engineering 
conditions are easy, two months after receiving full infor- 


mation. 

September 24, two days later, Paris cabled New 
York, “Nothing can be done.” This seemed to indicate 
that the American firm was too far away to be of any 
assistance to the telephone company in solving its prob- 
lem. 

Later the same day the situation took on a different 
aspect. After translating the next cablegram from the 
code it read, “What is largest quantity switchboard cable 
vou can send weekly, six weeks?” After communicating 
with the Chicago factory, New York cabled Paris again, 
“Can ship 135,000 feet switchboard cable October 7, can 
ship 1,000,000 feet seven weeks.” Paris’ reply was, “Ship 
switchboard cable as per New York cablegram 25th.” 

The order was telegraphed to Chicago and this lot 
of 135,000 feet of cable, consisting of four different sizes 
ranging from 21 to 64 wires to a cable, was packed on 
52 reels and started on its journey from Chicago within 


two day s from the receipt of the order. 


\lthough the cable was in stock it was necessary to 
unreel it and paraffine the ends, then rewind on reels and 
pack the reels in cases lined with paraffine and tar paper 
to protect against moisture during the ocean voyage. 
The cases were also hoop-ironed to further protect them 
against the rough usage encountered on export ship- 
ments. 

On September 29 instructions were cabled to build a 
switchboard of 10,000 line capacity and to hurry the 
work as much as possible as the Paris branch house of 
the American firm had contracted for delivery and com 
plete installation of the 10,000 line equipment in two 
months’ time under a penalty of $6000 per day 


[his order was telephoned to Chicago giving all the 
details possible at this time They were very meager to 
say the least 

The next day, September 30, a cablegram from Paris 


stated that a standard switchboard would not be satisf: 
tory and added the engineering information under which 


the board must be built. The branch house also was 
desirous of impressing upon the minds of those handling 
the job that all possible haste must be applied to insur 
an unusually prompt delivery, for the cablegram ended 
thus: “Do everything you can to ship in one montl 


Time costs $600 daily.” 

On October 9, letters dated October 2 were received 
from Paris stating what was required and giving the 
necessary engineering specifications. Up to this time the 
only information received was by cablegram and had been 
forwarded by the New York export department to the 
Chicago factory either by telephone or telegraph, each 
order, of course, being confirmed by letter. Wath the 
complete specifications in their hands, however, the engi 
neers could go ahead with assurance that the boards were 
being built correctly. 

[In accordance with the Paris branch house request, 
the racks and frame of the board were shipped first so 


1 


that it could commence installing. The factory turned 
out the racks and frame for the complete board in six 
days’ time, shipping them from Chicago October 16 


Under the unusual pressure for time, the Chicago 
factory promised to ship the switchboard complete on 
October 24. To make this extremely short delivery 1 
iv including 


was necessary to work the shop night and di 
Sundays. 

October 8 work was started wit 
soldering 3,000 jacks per day, but this number was con 
tinually increased until on October 23, when the job was 


1 
rl 
L 


twenty-four men 


completed, there were sixty-five men soldering 25,500 
jacks per day. The cable plant was also working over 


time to complete its share of the job. At the same time 
the New York factory was making up about one and 
one-half carloads of coils and accessories which were 


1 
| 


needed in installing the board 
The order was shipped complete from Chicago on 
October 24, the cars arriving in New York at the ship’s 


side ready for unloading at 9:45 a. m., October 27. Spe 
cial arrangements had been made with all the railroads 
over which the cars were routed to have them hurried 
along with all possible speed. The Chicago plant also 
sent a man along with the goods in order that he might 
be able to avoid any unnecessary delay in transit. Res- 


ervation for space had long before been made with the 
steamship company, and the nine carloads of material 
were quickly placed in the hold of the vessel. The New 
York office then sent a man along to Paris to take charge 
of the installation of the board. 

Within twenty-three days from the time the order 
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was said of finish. To be on the safe side, the European 
piano finish was adopted—which meant just 10 days 
longer in the shop than if the dull finish had been used. 

Besides the switchboard, an intermediate distribut- 
ing frame with a capacity of 11,000 lines, and a relay rack 
of the same size were furnished. With the latter went 
approximately 15,000 relays for rack and board. Even a 
part of the machines were supplied. 

Here is a curious development of the order. All 
apparatus liable to be damaged or lost in shipment or 
installation was duplicated, down to the last screw; for 
the latter are especially hard to replace in Europe, screw 
thread standards being different. All dimensions of the 


board, in tact, were given out by Paris in millimeters. 

To meet shipping conditions, the board had to be 
made in such shape that it could be “knocked down,” 
packed, and reassembled in Paris. 

The Paris fire is a good argument against having all 
one’s eggs in one basket. The emergency outfits carried 
by the manufacturer would be sufficient for the immediate 
restoration of any American exchange, for the reason 
that large telephone systems in this cot intry are subdi- 
vided, and destruction of one exchange simply throws 
extra work upon the others until st can be = 
One board 90 positions long is an unusual condition 
meet. 


How to Read Telephone Circuit Diagrams 


By David S. Hulfish 


LESSON I. 


LL OF our written languages began with picture 

writing. The earlier languages gradually trans- 

formed those pictures into symbols more easily and 
therefore more quickly written. 

The transformation came principally through the 
laziness of the writing person, who continually would 
simplify the more complex forms of symbols or pictures 
in an effort to accomplish a result with the kee ae “nado 
of the minimum amount of labor. 

Coincident with these aepeerancnts from the stand 
point of the writing person came a benefit to the reading 
person, since the simpler symbols were as easily read at 
any time, and far more easily read than the more com 
plex ones when made with little or no care. 

The telephone circuit diagram has a language all its 
own. That this language is worthy of consideration as 
a language in itself is a statement quite in harmony with 
the history of the development of the language of dia 
erams, when studied comparatively with the history of 
the different written languages of the peoples of the 
olobe = 


It is a simple language when approached in a spirit 


of reverence. It is quickly mastered when intelligently 
id painstakingly studied. To he, however, who rushes 
un pains into the task of deciphering an intricate cir- 


‘uit drawing, the barbed wire entanglements of a mili 
tary defense thereafter will have no terrors 

Confusion to the reader of a circuit diagram may 
result from a lack of skill on the part of the maker of 
the diagram. <A lack of skill will be disclosed most 
plainly by the use of new and eccentric symbols for parts 
of apparatus instead of the generally accepted and widely 
known symbols. One unfamiliar with the accepted sym 
bols may originate a symbol so unlike anything thereto 
fore used that his symbol appears at first unintelligible. 
lifferent symbols, and 


In such a case the meaning of the 
| the complete diagram, may be deciphered through a 

e of the principles through which the accepted 
lave been developed 


nowledg 
ymbols | 
The student will be helped by observing the general 
ile that each symbol used in the telephone circuit dia- 
crams of the present day was originally a picture of the 
unit of apparatus represented, or of a vital or distinctive 


part thereof. This is not a rule to be taken without ex- 


Magazine yrporation 


1 
| 


ception, but it is al 
representing detached units of apparatus 
tions, however, which have been placed upon these orig 
inal pictures sometimes so obscure the original as almos 
to take away its identity, and the different viewpoints 
which may be taken for a single unit of apparatus som¢ 
times are so numerous as to lead to confusion 

Che rule may be recited, that a symbol is a picture 


1]. am | , } 
most universall tru LO] : y 


ae 44 , A a : ¢ ‘ - e394 o 1. . 
sin plined tO make it easier to write oO araw 
\cquaintance with the mechanism itself is of val 








in reading the symbols of a telephone circuit diagra 
\n acquaint ince with the principle of operation is neces 
sary, and knowledge of detailed construction may be r: 
quired in some instances. As a general rule, however 
any specialization of construction of a standard part 
apparatus is indicated in some way in the diagr 
the variation is explained by supplementary illustrat 
he specialization may be indicated definitely and 
pletely, or it may be merely suggested, making necessat 
a study of the remaining parts of the et 
mine what will be required of the el ( 
the reader may determine wl nec ] 
unit are, or in what manner its required t t 
taines 

he general rule for making a telephon reuit dia 
gram is to locate upon the page a symbol for each of the 
units of apparatus, and then to connect the conducting 
parts of those symbols with lines representing conductors 
rw Che locati ne s\ DOIS up t ane S 
in general immaterial, since the electrical relat su 
is shown rather than the mechanical relati \ 
evel eads to a subject for later considera tne 
combination of mechanical details with the el ' 
tails of a circuit diagram. 

Those telephone circuit diagrams which ar nfined 
substantially to electrical details may be divided into two 
class [The basis of division may be either the minute 

ess etail, or the purpose to which they are to be put 
for consideration 1s that class of circuit dia 
orams known as “wiring diagrams.” Diagrams of thi 
class are intended primarily for use in enabling workmen 
to connect the electrical circuit wires running between 
the different parts when the telephon ste ) 
ratus is be ing constructed. In sucha diagram the various 
mechanical parts necessarily are shown in sufficient de- 
tail te ible the workman to identify the different term- 














1909 TELEPHONE ENGINEER. 


~~ ( 
‘ pl! é Ke 
Té ( 
( 
— 
—— ' 
i 
Lal os = poe d + ~ - 
Oo oo a LF a 
, + , 6 


ot ¥ tt — = tes 
— _ 
g 











ic 


ie) uy 


lolol Tr 
4+ alt oo TF] [] + - 


3 6 


OO OMnke+he+ ¢ 


| 


= cceciawsiids 1 { K © = -"})- — {- 





ae 


12 TELEPHONE ENGINEER. Voi. I, No. 1. 


In the very earliest days of the telephone the device 
was modified to bring both poles of the magnet to bear 
near the diaphragm, giving the type symbolized in Fig. 
7 and Fig. 8, both of which symbols are found in the 
early literature of the art. Fig. 8 shows a construction 
presumably having a permanent magnet. The symbol 
of Fig. 9 also represents a receiver or magneto telephone, 
and is of interest as being the symbol used by the in- 
ventor, Alexander Graham Bell, in the first telephone 
patent ever issued. 

In this set of symbols for the receiver, Fig. 4 should 
be noted as being the ultimate reduction of the pictorial 
idea, and Fig. 5 as being the ultimate reduction of the 
diagram of vital parts, both of these symbols being re- 
duced to a point of great simplicity and ease of drawing. 
Fig. 1 is the preferable symbol. 

The accepted symbol for a battery cell is that shown 
in Fig. 10, and no symbol is more generally or uniformly 
used. To represent a battery of a number of cells the 
symbol is repeated as shown in Fig. 11, which shows 
three cells in series. The number of symbols thus writ- 
ten into one battery need not correspond to the exact 
number of cells intended to be represented, hence the 
voltage of a battery cannot be estimated by the symbol 
alone. This follows also because the symbol (Fig. 10) 
is used for any type of battery, while the potential of 
the different types of batteries vary, a gravity cell being 
about one volt, a dry cell about one and one-half volts, 
and a storage cell about two volts. The symbol for a bat- 
tery therefore does not determine the potential definitely, 
but where two batteries, which necessarily are different 
in potential, are included in the same diagram the higher 
potential should be shown by a greater number of sym- 
bols than the lower, thus disclosing the relative potentials 
of the two. 

Other battery symbols are shown in Fig. 12, which 
represents a gravity cell; Fig. 13, which represents the 
side of a dry cell, and Fig. 14, which represents a top 
view of three dry cells connected. These symbols are 
rare, but may be taken as types of exceptions. 

The polarity of a battery represented by a symbol 
where the polarity is not marked is a point not decided 
by custom. A few manufacturers and operating tele- 
phone companies have adopted a rule for their own‘ use, 
but inasmuch as these standards differ, it may be said 
generally that no standard has been set as yet. 

The development of the battery symbol does not help 
in the matter of settling the question of a standard sym- 
bol expressing polarity as well as potential. The devel- 
opment of the symbol of Fig. 10 is not authoritatively 
known, but it may be assumed to have its origin in a 
picture. If, now, the gravity cell of Fig. 12 were taken 
as the prototype of Fig. 10, the shorter of the two ele- 
ments of Fig. 10 would represent the shorter of the two 
elements of Fig, 12, namely, the upper or zinc element ; 
this fixes the shorter element as being of negative polar- 
ity. Note, however, how closely the short element of 
Fig. 10 corresponds to the middle or carbon element of 
the cells of Fig. 14, which is the positive element of the 
cell; furthermore, the short element of Fig. 10 usually 
is made heavy and black, and carbon is black and carbon 
is positive; this argument fixes the shorter element of 
Fig. 10 as being of positive polarity. 

In making a diagram the maker may determine his 
polarities and adhere to his own law. It is well that he 
should do so. In reading a diagram, however, the polari- 
ties have been determined by the maker of the diagram if 


they have been considered at all, and the reader must 
accept what is set before him. 

In diagrams where the polarities are essential, the 
polarity signs, Fig. 15 for plus or positive and Fig. 16 
for minus or negative, should be set adjacent to the 
end elements of the row of battery symbols. The indi- 
cation of the polarity of the battery is done almost in- 
variably in wiring diagrams, and but seldom in skeleton 
diagrams. 

A knowledge of the diagrams thus far studied will 
enable the student now to read a simple circuit, such as 
that of Fig. 17. 

For ready reference to different parts of a diagram, 
letters or numerals are placed upon the page adjacent to 
the various parts of the diagram. These are called “ret- 
erence letters,” “reference numerals,” or “labels,” and are 
used to represent the symbols in the text. Thus, in Fig. 


17, we have the telephone a and the telephone b, con- 
nected with the battery c by means of wires or conduc- 
tors d,e and f. The circuit of the diagram is read, “the 
circuit c, e, b, f, a, d.” This is the original telephone cir- 


cuit, the battery c acting through the windings of the two 
telephones to produce the magnetism necessary for speech 
transmission. The two telephones were used both as re- 
ceivers and transmitters, so that the circuit shown 1s com- 
plete for talking purposes. 

The variable resistance transmitter has its full quota 
of picture symbols representing the containing case of 
the transmitter. The earlier transmitters were inclosed 
in wooden ‘boxes, and from this type of case we have the 
symbols of Figs. 18 and 19, representing front views of 
a box with a funnel-shaped opening behind which the 
diaphragm is mounted; also Figs. 20 and 21, which are 
side views of the same device. The connecting wires are 
run into these symbols in any way convenient when draw- 
ing the diagram of which they form a part 

The earliest type of variable resistance transmitter 
to come into wide use consisted of a single contact be- 
tween two points, one of carbon and one of platinum. 
In Figs. 22 and 23 we have a symbol constituting a draw- 
ing of this vital feature of the transmitter. It is shown 
twice to illustrate the two methods of connecting the con- 
ductors of the diagram to the symbol, the symboi itself 
comprising merely two parallel lines with osculating pro- 
jections. 

Since the principal features of a variable resistance 
carbon transmitter are the diaphragm and the carbon but- 
ton located approximately against the center of the dia 
phragm, we come logically to the most generally known 
and most widely used of all transmitter symbols, that of 
Fig. 24. Conductors are led to this symbol in several 
ways, Fig. 25 representing the conductors connected to 
the carbon element and to the edge of the diaphragm, and 
ig. 26 showing them connected to the two sides of the 
carbon element, or to the carbon element and to the 
center of the diaphragm, as one chooses to consider it. 
Fig. 26 is the symbol most generally used, and it is the 
easiest to draw. A modification is shown in Fig. 27 

Originating as picture symbols of the familiar round 
metal transmitter cases, we have Figs. 28 and 29, repre- 


; > > : ; 
senting side views and Figs. 30 and 31 representing front 


views. 

Fig. 32 is a specialized transmitter, the pictorial sym 
bol for which is so eccentric that the context of the dia- 
gram would be necessary to identify it as a transmitter. 
Eccentric symbols typifying the resistance only are shown 
in Figs. 33, 34 and 35. 
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Some Questions Answered 


By J. C. Kelsey 
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is ever a peril, not only of destruction to plant from the 
elements, but from danger of legal tangles which vex 
every corporation. Companies are sued on every pre- 
text and have no protective fund except out of current 
earnings. Consequently, the earning rate should not be 
under 10 per cent. Not that 10 per cent should be paid, 
but that a surplus fund could be maintained to meet un- 
usual demands and never at any time allow the dividend 
rate to be changed or reduced. A cessation of dividends 
work havoc with the average investor, and it also works 
havoc with the sale of securities. 

\s to the investment of $100 per station, the ques- 
tion arises if this amount is justifiable. In cities of this 
size, there is ever a peculiar situation. The original ge- 
nius who foresaw the possibilities of a telephone plant was 
a man of small means; but he started and put in what 
money he could find, and he used all the credit the manu- 
facturer would extend to him. He naturally built flimsily 
and adopted false economy; but he struggled on, and 
when he reached about seven hundred telephones he found 
that he had to run cable over his small pole leads. 

Up to this point the $2 rate was sufficient, for it 
gave him money with which to carry out the demands 
for service. Then he arrived at the stage where his 
plant was not only inefficient, but obsolete. He tried 
to raise more money and found that he was “up against 
it.” But he did find some one willing to buy—a com- 
pany willing to pay him $30,000—just what money he 
had put into the plant. 

lhe new company then proceeded to build—to reach 
1 the peo 


1 
] 


out into the scattered districts, and to connect al 
ple who for several years had despaired of service. 

The new company paid $45 per station for the old 
plant, but simply had to scrap it. It is easy to see that a 
nice new building and a lot in a city, together with under- 
ground and all cable overhead, will foot up to $75 per 
station. 

The question can the new company capitalize th« 
old junl Why is it justified in charging the people for 
an old worn out plant? Why allow the company to 
capitalize the errors of the first management? The er- 

irs of the first management were designed to be eto- 
omic, but no previous experience had guided it. It was 
justified on the ground that the old rates of $2 for busi- 
ness and $1 for residence was not sufficient 


Oo create a 


ant. Con 


renewal reserve fund to replace the worn out pl 
sequently, the public in the past did not pay its share of 
he destruction, and the only way to get partially even 
uld be to tack it on to the capital, and obtain the inter 
est on destruction, even though the destruction account 
ill never be paid by the public. 
The new plant management is trying to make the 
public pay into a renewal reserve fund, and the least 
nount to be considered is $4 yearly. Therefore, the cost 
f operating and maintaining a first-class, up-to-date plant 


in a city of 10,000 people and 1,400 subscribers is: 


$13.00 for current operation, 
{00 for renewal reserve, 


10.00 for interest purposes, or 


$27.00 for total expense 


\ccordingly, if $27 is the average cost charge of 

rnishing a telephone in the city, let us see if the pro- 
posed rates will be sufficient. Practically, the average 
ncome of the company will be 


per 


toll 


40 per cent of $36.00 = $144( 
60 per cent of 18.00 10.81 
100 per cent $25.21 
This will hardly be sufficient, fo 


cent upon the investment. 
There is this feature, that the c 


terminal value and that would 


value of $2 per local telephone st: 


make up the average cost of $27. 


the 


It is barely possible, with good t 


rate of $33 for business might 


lhere still remains a possibility « 
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it connections, that 
be more reasonable 


at the present day; but the subscriber list is by no means 


full. 


yf 1,800 subscribers, 
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The Installation and Protection of Telephones 
for Electric Railway Service 


By Frank F. Fowle 
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volume of transmission for the smallest annual cost, in 
interest, depreciation, maintenance and taxes. 


PORTABLE VS. STATIONARY TELEPHONES. 


The question in any given instance of whether port 
able or stationary types of set should be adopted is af- 
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fected by numerous considerations, among which the fol 
lowing are important: 

1. Length of road. 
Single or double track. 
Frequency of schedule train service. 
Frequency of irregular or extra train servicer 
Use of automatic or manual block signals. 

6. Number of train registry offices and points at 
which train crews must report to the dispatcher. 


tn ta dG RQ 


These six elements are factors in determining the 
probable amount of use of the telephone for transmitting 
train orders and reports. On long roads with infrequent 
train service and few extra trains, it will usually be the 
case that the cost of telephone equipment will be a mini 
num if portable sets and jack boxes are adopted; the first 
cost of a portable set is not materially different from the 
cost of a stationary set, usually a trifle less, and the cost 
of a jack box is only a fractional part of the’ cost of a 


set. A typical jack box installation is illustrated in lig 
1. The chief advantage of portable sets for exclusive 
use is economy in first cost. The design of a compact, 
light, portable set with a full complement of telephone 
equipment is a very difficult matter, and some compro- 
nise between weight or cumbersomeness and the amount 
of equipment is often necessary. Opinions differ, more- 
ove r, as to what constitutes the best compromise. Tele- 
phones for railway service are commonly subjected to 
rough handling, and are therefore more ruggedly built 


than the ordinary telephone ; hence a substantial portable 


set with a full complement of equipment and batteries is 
very likely to be heavy and cumbersome. The battery can- 
not be done away with, because common-battery working 
on long open wire lines is impracticable. Portable sets are 
commonly carried in the motorman’s vestibule or com- 
partment. In case the poles along the road are located 
near enough to the tracks so that the motorman can plug 
into a jack box without leaving his car, the use of port 
able sets is much facilitated, and some of the objections 
to them disappear. In most cases, however, it is neces 
sary for the crew to leave their train to plug into a jack 
box, and then there are the following objections to port- 
able sets: 

1. The set becomes a physical burden when used fre 
quently. 

2. No privacy is possible, and passengers may over 
hear orders and reports. 

3. In stormy weather the crew is wholly exposed 
while using the telephone, and naturally will make a 
minimum use of it. 

4. When a train has just arrived at a meetin 
passing point in stormy weather, and the opposing o 
perior train is late, the crew may delay using the portabl 
set in the hope that the other train will arrive in a few 
moments, whereas they may be losing time in case the 
dispatcher has orders for them to proceed 

The following objections refer to portable sets it 
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5. If a portable set becomes deranged, no con 


cation is possible until another train arrives 

6. In case of a train wreck, the portable set in the 
motorman’s compartment is apt to be damaged at a time 
when its use is most necessary. 

The last objection can be overcome to a degree by 
very substantial construction of the set (although thi 
increases its weight), and by carrying it in some other 
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small hole so located as to form a gap between the 
carbon blocks, one of which is connected to line and one 
to ground; the thickness of the mica regulates the break- 
down voltage. Discharges across the gap dislodge par- 
ticles of carbon, which in time form a partial or a com- 
plete short-circuit between the blocks, and it therefore 
becomes necessary to clean the arrester at periodic inter- 
vals, dependent upon the season of the year and the pe- poles are 
riod during which electrical storms occur. A vicious dis- may be 
charge across the gap usually leaves a partial or com- 
plete short-circuit behind it. The use of such arresters 
at isolated points along a telephone line has been found 
to cause much interruption to service, because of the 
ime consumed in sending repairmen out to clear grounds 


the line at other times. 
ent upon obtaining good earth 


extremely high frequency 


They further require considerable attention on should be made at some point 





























the door is open, and when the doo 
disconnected, or only a bell is connecte 

cases the protector is usually connected to the telephone 
set, rather than the line, affording protection while th 
telephone is in use and disconnecting the arrester from 


set in earth, a fairly 
obtained by wrapping the ground wir 
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to line; in such 


The use of arresters is depend 


i 
When the 
good earth connection 


about 


connections 


the butt of the pole, before setting a flat copper strip is 
the superior form of conductor to use, iron being of hig! 


I 


o big? il 


apparent resistance and inductance to oscillations of th« 
which occur with 
When poles are set in concrete, the earth connection 


lightning 


outside of the concrete 
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periodic inspections and thus increase the maintenanc« The resistance of any eart ectiot in be easured 
Metal blocks have beeen tried in place of the car- in a simple manner by driving down tv tempo 
bon and are superior, but no arrester is in general use for grounds, some distance apart, and measuring the three 
tel phone protection which is self-restoring and requires erounds in three pairs; 11 the measur d resistancs O1 
attention \ further difficulty arises from blowing impedances otf the respective pairs aré 
of the fuses a result of discharges through the ar- 3 , 
ester to ground, caused by lightning, when the gap is - 1 
et for only a few hundred volts 300 to 400. Such dis- Z 2 
rees are’transitory and the loss of the fuses 1s inci . 
ental rather than necessary, the result being an interrup the respective resistances, | I ting 
to service when next the telephone is needed If the i ised, will be 
p is increased and the size of the fuses also increased | B—( 
intil the lightning annoyance is obviated, the amount of é 5 
otection will have been very much diminished 11 R 
GROUNDING TELEPHONE SETS. 2 
Stationary sets of the iron-box type are often con i+B5 6 
7 ¥ ° ) 
te o that thev are connected to line only when 


is closed are wholly 














it, 





( ( 
) } 
| } 


QF 


TELEPHONE 


ENGINEER. 








20 TELEPHONE ENGINEER. Voi. I, No. 1. 


currents to flow through the circuit-opening device and 
actuate it. This will leave the line open and prevent 
connection between it and the telephone, although such 
connection will not be interfered with, in case no dan- 
gerous potential is present on the line. Fig. 5 shows 
this protective system applied to a jack box and plug for 
use with portable sets. The jack box is designed so that 
the contact springs and fuses are disconnected from the 
line upon swinging the front cover outward and upward, 
and are then in a position for inspection or renewal of the 
fuses. Connection to line is made automatically upon 
closing the cover. The elongated plug-tip serves to 
short-circuit and ground the line-wires, when inserted 
in the jack. The ground wire is carried through the 
cord to the portable set so that the latter may be equipped 
with an arrester if desired, or with a repeating coil whose 
winding on the line side is grounded at its middle point, 
or with a bridged impedance grounded at its middle point. 

Fig. 6 shows a reversal of the arrangement given in 
Fig. 5, the plug, instead of the jack, being made sta- 
tionary in the connection box. The jack springs also 
are concealed in the hollow handle which forms a ter- 
ninus for the cord of the portable set and slips over the 
plug in the connection box. The tip of the plug is 
grounded and the metal sleeve of the jack is elongated 
so as to short-circuit the plug rings that are connected 
to line, and also ground them, for a brief interval while 
the jack is being pushed into place on the plug. In or- 
der to insure good contact between the sleeve and the 
plug, small radial dowels of metal are let into a longi- 
tudinal slot in the sleeve, and by reason of spring pres- 
sure they make a rubbing contact with the plug. The 
fuses are accessible in the same manner as described 
for the jack box in Fig. 5. Fuses have not heretofore 
been employed in jack boxes as a means of protection, 
but the amount of protection which may now be secured 
by such location of the fuses, in conjunction with the 
means described for briefly short-circuiting and ground- 
ing the line, is believed to warrant their use. 

The application of this protective principle to a sta- 
tionary set is shown in Fig. 7, which illustrates an iron 
box type of set. Two switches are provided and are 
actuated by plunger rods, the rods in turn being actuated 
by inner projections on the door of the box. Whefi the 
door is closed, switches A and B are opened; as the door 
is opened, switch B is closed with the first movement of 
the door and the line wires are thereby short-circuited 
and grounded. As the door swings open, switch 4 is 
closed after the door has described a considerable angle, 
which requires a brief interval of time. During this in- 
terval the fuses will open the line in the event that a 
dangerous potential exists between the wires or between 
either or both wires and earth. Switch A, when it closes, 
disconnects the short-circuit and the ground and con- 
nects the line to the telephone. The telephone set itself 
may be equipped with an arrester as a protection to the 
apparatus and the person using it while the telephone is 
in use; the arrester will be disconnected from the line 
when the door is closed. Repeating coils or bridge im- 
pedances with their middle points grounded also give 
additional protection. A ground connection from the 
middle point of the winding of a repeating coil, on the 
line side, or from a bridged impedance, is not always 
feasible, owing to excessive noise thereby produced in 
the telephone receiver, which results from severe induc- 
tive interferences. In such cases an arrester with small 
gaps may be employed. A large degree of protection is 


secured by the use of a repeating coil, without a ground 
connection from the center of its line winding; such 
coils or transformers when used for protective purposes 
are wound with a one-to-one ratio and are specially in- 
sulated to withstand very large potential differences be 
tween primary and secondary for short periods. The 
principal difficulty lies in securing a coil of moderate size 
which possesses high efficiency, both in talking and in 
signaling. Talking currents are of variable and ever- 
changing frequencies, ranging from 100 to 2,000 cycles 
per second, while the customary signaling or ringing 
frequency is about 17 ‘cycles. Raising the signaling fre- 
quency is one of the means of reducing this difficulty. 

The talking or transmission efficiency of any tele 
phone circuit is divisible into two components, the effi- 
ciency of the telephone sets and the efficiency of th 
line circuit connecting them. To obtain satisfactory 
transmission for a minimum total investment, it is neces 
sary to compare the investment in telephone sets with 
the investment in the line circuit, and make sure that an 
increase in efficiency and cost in one cannot be 
than offset by a decrease in efficiency and saving in cost 
in the other. Nowhere is this ne le in transmission 
of more importance, from the cost standpoint, than in 
the case of long private lines, such as those which f 
the subject in hand. For the purposes of discussion the 
following unit costs have been assumed, which are ap 
proximate, but in which variations of a few per cent will 
not offset the conclusions to be drawn. 


Cost of stationary iron box telephones........... $25.00 
Cost of portable telephones ................200. 20.00 
ee ere 2.50 
Cost of bare hard-drawn copper wire, per lb... .. 15 
ee ie We ence Khe cease sees ans 035 
Cost of stringing copper metallic circuit, pins, i 

sulators, tie-wires, sleeves and labor, per mile.. 15.00 
Cost of stringing iron metallic circuit, same, per 

WOE Pe cen are date sith tra tesoncnsaceten OO 


As an illustration, take the case of 50 miles of No. 10 
B. & S. gage copper wire, weighing 208 tae per mile, 


and costing $77.40 per mile, or a total of $3,870. As- 
sume 10 stationary sets, 10 portable sets wt 90 connec- 
tion boxes at a total cost of $775, which includes an al 


lowance of $1 each or a total of $100 for cost « instal- 
lation. The total investment is $4,645, of which 8&3 per 
cent is for lines and 17 per cent for equipment. The se 
lection of equipment having transmitters of low power 
and the provisions of insufficient transmitter battery 
would be of such effect on the transmission efficiency that 
in the estimate above an additional investment of $5 per 
telephone set for transmitters of the highest attainable ef- 
ficiency and batteries of the greatest power permissible 
without injuring the transmitters by overheating, would 
permit a reduction in the size of the line-wire. If such 
reduction amounted only to one gage number, the cost 
of fifty miles of No. 10 B. & S. gage copper circuit would 
be $3,240 and the grand total cost of equipment $875, or 
a total of $4,115, which is a saving of $530 

High efficiency in equipment is much cheaper to se- 
cure than high efficiency in the line circuit, and the prin- 
ciple becomes of increasing importance as longer lines are 
considered. When iron wire is employed the saving is not 
so great, but in the case cited above a reduction of the 
wire gage from No. 9 B. W. G. to No. 10 would have 
resulted in a net saving of $92.50. The highest trans- 
mission efficiency for a given investment or the lowest 
investment for a given total efficiency will be arrived at 
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plete and thoroughly new system in the borough of Man- 
hattan. 

Telephone exchange systems in a number of cities 
have been designed by the firm, and it has had active 
charge of construction in some of them. The largest 
present work of that kind is in San Francisco, where it 
is engaged in the design and construction of a complete 
plant involving four immediate central offices in San 
Francisco and a number more in other cities about San 
Francisco bay, all of which towns and cities together com- 
prise the real city of San Francisco. This work is under 
McMeen’s personal charge, and his temporary residence 
is in that city. 

The firm also is engaged in the engineering of a 
plant for the Houston Home Telephone Company, of 


Of Interest 


Chicago's Electrical Show for 1909 


Preparations for the electrical show to be held in 
the Chicago Coliseum January 16 to 30 are practically 
completed. The special decorations for the show will 
involve an outlay of about $25,000, despite the fact that 
the decorative scheme employed last year was outlined 
as a permanent feature. 

\ssistant Manager John J. Schayer, who has had 
charge of this year’s show owing to the illness of Homer 
E. Niesz, feels particularly gratified with the results to 
date. The sale of space has heen large, and among the 
exhibitors are: Crane Company, Commonwealth Edison 
Company, Wagner Electric Company, Federal Electric 
Company, Cutler-Hammer Company, Pyro One-Light 
Sign Company, Shelton Electric Company, Lindstrom, 
Smith & Company, Western Insulation Company, Na- 
tional Battery Company, Perfection Vacuum Cleaning 
Company, Chicago Fuse Wire & Manufacturing Com- 
pany, Electric Appliance Company, The Excello Arc 
Lamp Company, Kellogg Switchboard & Supply Com- 
pany, The Stoltz Electrophone Company, Stromberg- 
Carlson Telephone Manufacturing Company, Mathias 
Klein & Sons, Manhattan Electrical Supply Company, Ft. 
Wayne Electric Works, Electrical Worl 1, Benjamin FElec- 
tric Company, Electrical Record, Central Electric Com- 
pany, International Correspondence — McRoy Clay 
Works, Chicago Pneumatic Tool Company, Robbins & 
Myers, Hers 0 Electric Cosuien, — Pump & 
Power Company, Commercial Appliance Company, Elec- 
tric City Publishing Company, Taussig & “ere k, West- 
inghouse Electric & Manufacturing Company, Autolectric 
Sign Cauauei, General Electric Company, American 
Steel & Wire Company, National Acme Manufacturing 
Company, Hall Automatic Clock Company, Swedish 
American Telephone Company, Swedish Electric Vi- 
brator aia Popular Electricity Publishing Com- 
pany, Peerless Light Company, Palm Engineering Com- 
pany, Pacific Electric Heating Company, Duntley Manu- 
facturing Company, National Automatic Advertising 
Company, Jewell Electric Instrument Company, Roth 
Brothers Company, Crescent Company, H. W. John 
Manville Company, Red Cross Antiseptic Company, 
Northern Electrical Manufacturing Company, A. W. 
Kratz, Illinois Electric Renovator Sales Company, Hur- 
ley Machine Company, Murphy Electricity Rectifier Com- 
pany, National Electric Lamp Association, Electrocraft 
Publishing Electrical Testing Laboratories, 


Company, 
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Houston, Texas. It has done much work in planning 
long-distance systems, some of them covering very large 
and important territories. 

McMeen has been for twelve years a member of the 
American Institute of Electrical Engineers, and was an 
associate member for a short time prior to that. He isa 
member of the Western Society of Engineers and of the 
Chicago Engineers’ Club. He has a son 19 years old 
who is now with the Western Electric Company of San 
Francisco, and a daughter of 17 summers. 

So you will please note that some of these diversions 
require the consequential essence of brain rather than 
McMeen has had much to confirm the 
But look at him; he’s 


essence ot beef. 
wisdom of his early fixed purpose. 
getting fat, too! 


to the Trade 


American Electric Fuse Company, The Caloric Company, 
The Allis-Chalmers Company, North Shore Electric Com- 
pany, Simplex Company, Cyclone Storage Battery Com- 
pany, Electric Storage Battery Company, I. B. Badt & 
Company, Chicago Telephone Company, Mechanical Ap- 
pliance Company, Western Electric Company, The Con- 
nersville Blower Company, Electric Cleaner Company, 
Pelouze Electric Heater Company, C. S. Neville & Com- 
pany, Mears Ear Phone Company and National Carbon 
Company 


The New San Francisco Plant 


he vast work involved in the planning and engi 
neering of the San Francisco Home Telephone Com- 
pany's new system of 65,000 automatic telephones is 
drawing toaclose. In March the actual work of installa- 
tion will begin. Already 15,000 telephones and other ap- 





pliances, including switchboards, representing an invest- 
nent of $1,000,000, are on the way to San Francisco fron 
Chicag Fifty thousand automatic telephones will be 
shipped later, after the first shipment has been installed. 


For the first time the plans of the Home Telephone 
company as to long-distance lines are announced. It is 

-d that the Pacific a, Telephone & Telegraph 
Company’s long-distance lines will be paralleled from Los 
Angeles to San Francisco me pent ie to Seattle and 
Portland. This project has been held in abeyance by the 
company. The work, which will require an investment of 
$1,500,000, will be commenced immediately upon com- 
wae of the local lines in this city. 

- Hor ne Telephone Company will be ready to com- 
pete sheet the Pacific States con pany by the middle of 
the vear 

Joseph Harris, president of the Automatic Electric 
Company, Chicago, will remain in San Francisco for sev- 
eral months and direct the work of installation 
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Harvard Electric casas’ s New Products 


Telephone engineers realize that the use of wood 
for house drops is doubtful economy. Wood soon rots; 
wood brackets split while being attached to houses; they 
frequently come with imperfect or split threads; they 
swell in wet weather, loosening the holding spikes, and 
the contraction in dry weather leaves them half an inch 
or more away from their original fastening, while a 
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The company’s new type No. 6 switch box is also 
shown. Its salient features are: Its ready adaptability 
to all conditions and the ease with which it can be changed 
into a gang box by the use of a spacer without entirely 
removing the screws. The ears are turnable in the same 
manner, and contractors will appreciate the fact that there 
is no chance to lose screws and no time lost trying to find 
screw threads. 

Interesting literature can be obtained by writing t 
the Harvard Electric Company, 58 W. Van buren street, 
Chicago, Ill., or 136 E. Liberty street, New York, N. \ 


Memorial Tablet to Ampere 


\ tablet to the memory of Andre-Marie Ampere, the 
famous French physicist, was unveiled December 3 at 
\mpere, New Jersey. The tablet is the gift of Dr. S. S. 
Wheeler and is located in the beautiful new station of the 
Delaware & Lackawanna railroad. M. Jules Jusserand. 
the French ambassador, was received at the factory of 
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1 ( K¢ \\ hee er Compan\ earb\ il 5 o cloc k 1 
the afternoon set for the ceremony. A procession was 
ed with an escort of uniformed guards recruited 
from the company’s force With the ambassador were 
Via r Cardwell, of East Orange: President Campbell 
ewark Board of Trade; representatives of th 
nal engineering societies; R. W. Pope, secré 
e An can Institute of Electrical Engineers 


lartin, past president of the institut 
Sever. Pupin and Arendt, of Columbia University; Pro 
eter | per Hewitt and Thomas Ewing. Dr. Wheelet 
was accompanied by Gano S. Dunn, vice-president of t) 


Cy er-Wheeler Company, and Rodman Gilde 


York Electrical society ; Professors Crocker, 


ly, of the Colleg of the City of New York: 


\ platform in the station, under the tablet, was 
draped with American and French flags, as was the sta- 
The spectators, among whom were many 


} 


tion itself 
ladies, filled the room to its capacity, and the whole city 
of Ampere was in festive array in honor of the occasion. 

Dr. Wheeler’s address was very interesting, review- 
ing the career and achievements of Ampere and dwelling 
particularly on the adoption of his name for the standard 
unit of electric current. He then invited M. Jusserand 
to unveil the tablet and the beautiful bronze plate was 
revealed. 

lhe ambassador, in his address, eloquently expressed 
his pleasure as a citizen of Lyons, France, in finding this 
beautiful American city bearing the name of his distin 
guished fellow townsman. He extolled the energy and 
public spirit of Dr. Wheeler in the presentation of the 
tablet, and remarked felicitously that many streets and 
squares in France are named for distinguished Americans 
Hearty applause was accorded his address 

The tablet was officially received by Vice-President 
Caldwell of the Delaware & Lackawanna railroad, wh 
thanked Dr. Wheeler for his generosity and congratu 
lated him upon the enterprise which built up the city of 
\mpere \ cordial message of 
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ernor Fort to Dr. Wheeler was read, the governor being 
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of $10,000. The directors are G, O. Hall, W. P. Pevy, and Mrs. May 
Hall, all of Carnegie. 
PENDLETON, OrE.—The Interstate Telephone Company has been incor- 


porated with a capital stock of $50,000. The incorporators are M. H 
Kirkham, M. J. Ready and T, E, McGinitie. 
Bic Sprinc, Pa.—The Big Spring Telephone Company has been organ- 


ized with the following officers: President, O. C. Tritt; vice-president, 
Edward Dunlap; secretary-treasurer, O. J. Myers. Directors A. S. Mont- 
gomery, Charles Brandt, Robert Koons, A. G. Myers, A. J. Myers, C. C. 
Myers, Isaac anasdale and G, A. Rea. 

CHAMBERSBURG, Pa.—The Falling Spring Telephone Company has been 
organized and will operate a line between Stoufferstown and the head of 
the Falling Spring. The officers are: President, David Metz; vice-presi- 
dent, John S, Wiles; secretary, Jacob S. Stoner. 

LEwWIstown, Pa.—The Lewistown Rural Telephone Company has been 
incorporated with a capital stock of $5,000. 

Ipswicu, S. D.—The Union Township Telephone Company has been 
incorporated with a capital of $10,000 The incorporators are S. W 
Mount, E. L. Bucklen, John Sloan, H. Strouble, George Fritz, all of Union 
township, Edmunds county. 


} 


SoutH Snore, S. D.—The Antelope Valley Telephone Company has 
been incorporated by William Boier, F. A. Zirble and J. J. Fry 

GLEASON, TENN The Gleason Rural Telephone Company, Weakley 
county, has been incorporated with a capital stock of $1,000. The incor 





porators are J. E. Goldsby, A. W. Brawner, L. 
J. B. Gatewood, Will Morn and G. Courtwright 

Tyrone, Texas.—The Farmers’ Telephone Company has been organiz« 
with a capital stock of $2,000. The officers are W. M. Atkins, president; 
William Dixon, vice-president; Robert Harville, treasurer 

New Kent, Va.—The New Kent Telephone and Telegraph Company 
has been incorporated with $5,000 capital stock. 2 Cc 

rrison, president; R. E. Richardson, vice-president, both of Talleysvill« 
Va.; T. N. Harris, secretary-treasurer, New Kent. 
WasH.—The Skamania Co-operative Telephone 
of Stevenson has been incorporated with a capital stock of $10,00¢ The 
incorporators are A. Fleischauer, P. C. S. Wills and R. C. Sly 

Witson CREEK, WasH.—A new telephone line from Wilson Creek t 
Stratford, by way of Wilbur flats, is being projected. Thomas Pearce, of 
Stratford, is president 

North YAKIMA, WasH.—The Lower Naches Telephone Company has 
incorporated. The capital stock is $3,500 and the incorporat« 


John Dobie, W. T. White, A. H. Blair, Lawrence Jacobson and C. W 


W. Carter, W. H. Willia 








WasH The Uniontown | ione Compar has been 
by Lambert Taufen, W. W. Miller and George A. Drissel 
stock is $5,000. 

ARBORVALE, W. Va.—The Arborvale Mutual Tele 
been incorporated The capital stock is $2,000 and t inc I 
S. B. Hammond, of Arborvale, and E. A. Hudson, F. H. Warwi 
Moomaw, J. H. Judson and John R. Hevener, of Gree 

WueEetinc, W. Va.—The Paradise and Raymond City Telephone ¢ 





phone Company has 











Putnam county, has been incorporated [he capital stock is 
,aRTON, Wis.—The Barton Rural Telephone Company has been incor 
porated with < ital stock of $300. [The incorporators are Henry 


pora 1 a capi 
Albricht, Frank Mueller and William Lexenberger 
CamBrIDGE, W1s.—The Farmers’ Equity Telephone Company has 
incorporated with a capital stock of $4,000 The incorporators are J. ( 
Hansor Tohn Christianson and James FE, i 
Fonp pu Lac, Wis The Eldorado an 


establish telephone 





is been organized to 
stock of the new company 


tors are James Reilly, W. H. 





LEBANON, Wis.—The Lebanon Telephone Company has 

porated with a capital stock of $10,000 TI inco yrator 

Uttich, August H. Maas and August C. Neitzel 

Barton, Wis.—The Barton Rural Telephone Company h . bee n 
° . I 















por i with a capital stock of $4,000. The i S are 
G. E. Dickinson, F. G. Henske, E, H. Sherwir R. Sc t 
HartFrorp, Wis.—The Hartford Rural Telephone Company has_ beet 
organized with a capitalization of 5 The officers are President 
E. M. Anderson; vice-president, Dani Itz; secretary, A. W. Br 
treasurer, Michael Reik 
GALLINGERTOWN, OnT., Can.—The Stormont Telephone Company 
beer ganized with the following r President, Dr } Browr 
Aultsville; vice-president, W. A. Edwar ingertown; secretary-treasur 





W. H. Alexander, Pleasant Valley; directors, O. M. Rombough, Pl 
Valley; William Scott, Pleasant Valley 

DUBLIN, The McKillop, Logan and Hibbert Tel 
Company has been incorporated here with a capital stock of $15,00 rl 
provisional directors ar ; oo l t t 

1 Norris Hibbert t nehir 
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Union, Mo.—F. W. 
art of Franklin county. 
JAMEstTown, N. D 
FrEDoRIA, On10.—The Berringer Telephone Con 
franchise here. 


Apa, Oxria.—The Farmers’ Independent Telep! 


tained a franchise for 25 years here 
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ave petitioned for a franchise 
Wasu.—The Union Telephone & Tel 
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CHILLICOTHE, M« -The People’s Tele ne C 


se f capital stock and a bond issue 
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Trowbridge Mutual Telephon 


creased its capital from $1.500 t 23.000 
Boston, Mass.—The American Telephone & Telegr: 
icreased its capital stock from $250,000,000 to $300,000 
LANSING, Micu.—The Grand Ledge Telephone Comy 
s capital stock from $25,000 to $50,000 


M LETOWN, N. Y.—The Orange County Telep 
icreased its capital stock from $10,000 to $50,001 

CINCINNATI, Onto.—The C inati nd Suburt 
ympany will increase its ca 1 stock from $5.808 

Bristot, Wis.—The Br 1 Tele ne ( ny 
ipital stock from $3,000 to $8,000 

CUMBERLAND. Wis The McKir re ( I 
s stock ym $1,500 to $3,000 

N HFIELD, Wis The Northfield Farme I 

sé its capital stock from $7 $14,! 
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